PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
H04N 1/21 



Al 



(11) International Publication Number: WO 99A2341 

(43) International Publication Date: 1 1 March 1999 (1 1 .03.99) 



(21) International Application Number: PCT/JP98/0385 1 

(22) International Filing Date: 28 August 1998 (28.08.98) 



(30) Priority Data: 
9/238440 



3 September 1997 (03.09.97) JP 



(71) Applicant (for all designated States except US): CASIO COM- 

PUTER CO., LTD. [JP/JP]; 6-2, Hon-machi 1-chome, 
Shibuya-ku, Tokyo 151-8543 (JP). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): AKASAWA, Mitsuyuki 
[JP/JP]; 3-51-34-202, Sumiyoshicho, Fuchu-shi, Tokyo 
183-0034 (JP). MIYASAKA, Junichi [JP/JP]; 701-3-102, 
Katakuramachi, Hachioji-shi, Tokyo 192-0914 (JP). 

(74) Agents: SUZUYE, Takehiko et al.; Suzuye & Suzuye, 7-2, 
Kasumigaseki 3-chome, Chiyoda-ku, Tokyo 100-0013 (JP). 



(81) Designated States: KR, US, European patent (DE, FR, GB, IT, 
NL). 



Published 

With international search report. 



(54) Title: ELECTRONIC STILL CAMERA HAVING PHOTOGRAPHED IMAGE REPRODUCING FUNCTION 



'a 



25 



20 



22 



ccdJ^; — £j> — |^d| - 



24 



SIGNAL 
GENERATOR 



B9 



VfMHQ 
GENERATOR 



26 

L 



— | VRAM | 



D/A 



COMPRESSION/ 
DECOIgRESSION 
CWCUfT 



28 



18b 

T TERMINAL 



31^ 



29~ 




1 VIDEO 
-O OUTPUT 



7 1«a 
)8L I — iwp^wSxrpuT 

°*T \ TERMINAL 



32~ | CO [ - 



INFRARED 
RAYS 



(57) Abstract 

In a digital camera (1), when a "+" key (17a) or a key (17b) is depressed to select reproduction/display of a panorama image after 
the reproduction mode is designated, the CPU (36) reads out the selected panorama image data from a flash memory (31), and stores it in 
a VRAM (26). When the V key (17a) or the "-" key (17b) is depressed after the first 1-frame image data of the panorama image data 
stored in the VRAM (26) is reproduced/displayed on the display screen of the display unit (12), the CPU (36) starts scrolling the displayed 
image on the display screen of the display unit (12). 
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DESCRIPTION 

ELECTRONIC STILL CAMERA HAVING 
PHOTOGRAPHED IMAGE REPRODUCING FUNCTION 

Technical Field 
The present invention relates to an electronic 
still camera and image reproducing method. The present 
invention can be suitably applied to a digital camera 
having a panorama image photographing function, in 
particular. However , the present invention is not 
limited to this . 

Background Art 
Digital cameras (electronic still cameras) 
designed to electronically store photographed images 
instead of recording them on films have recently 
become popular. In such a digital camera, when the 
photographer presses the shutter, an image of an object 
to be photographed which is received through the 
photographing lens is sensed by an image sensing 
element such as a CCD (Charge Coupled Device). The 
resultant data is subjected to data compression and the 
like and stored as image data in an internal memory. 

Some digital cameras have panorama photographing 
functions of photographing landscape or portrait object 
images (panorama images) at angles wider than normal 
angle . 

Assume that a picture is taken by using a panorama 
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photographing function of the type that generates a 
panorama image by synthesizing a plurality of consecu- 
tively photographed images. In this case, when the 
plurality of images constituting the panorama image are 
reproduced/displayed one by one by the same method as 
that for the images photographed in the normal 
photographing mode, the respective images constituting 
the panorama image are separately displayed. That is, 
the panorama photographing function cannot be 
satisfactorily used. 

Assume that a picture is taken by using a panorama 
photographing function of the above type or a panorama 
photographing function of the type that generates 
a panorama image by cutting the upper and lower or left 
and right portions of a photographed image at a prede- 
termined ratio. In this case, if the panorama image 
is displayed at once, the upper and lower or left and 
right portions of the display unit inevitably become 
non-display portions. As a result, the panorama image 
is displayed in a considerably small size. In this 
case, the panorama photographing function cannot be 
satisfactorily used either. 

Disclosure of Invention 
The present invention has been made in 
consideration of these problems, and has as its object 
to provide an electronic still camera and an image 
reproducing method which can cause an image display 
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unit to effectively display a photographed image having 
an aspect ratio different from that of the image 
display unit. 

In order to achieve the above object, according 
to a preferred aspect, an electronic still camera 
comprises photographing means for acquiring image data 
having an aspect ratio different from that of an image 
display unit, and display control means for displaying 
the image data acquired by the photographing means on 
the image display unit. The display control means 
further comprises scrolling control means for, when the 
image data acquired by the photographing means is to be 
displayed on the image display unit, causing the image 
display unit to display partial image data of the image 
data, and also causing the image display unit to scroll 
the image data by consecutively changing/controlling * 
the partial image data to be displayed by the image 
display unit. With this arrangement, the image display 
unit can effectively display an image having an aspect 
ratio different from that of the image display unit by 
optimally and effectively using the image display unit. 
Brief Description of Drawings 

FIG. 1 is a perspective view showing the outer 
appearance of a digital camera 1 to which the present 
invention is applied ; 

FIG. 2 is a block diagram showing the circuit 
arrangement of the digital camera 1 in FIG. 1; 
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FIG. 3 is a view showing the memory configuration 
of a flash memory 31 in FIG. 2; 

FIG. 4 is a view showing the memory configuration 
of a RAM 34 in FIG. 2; 

FIG. 5 is a flow chart showing the image sensing 
condition setting processing executed by the CPU 36 in 
FIG. 2; 

FIGS. 6A and 6B are views showing display samples 
on the screen in the image sensing condition setting 
processing in FIG. 5; 

FIG. 7 is a flow chart showing the panorama image 
sensing processing executed by the CPU 36 in FIG. 2; 

FIGS. 8A and 8B are views (first views) for 
explaining display control on a display unit 12 serving 
as a finder in the panorama image sensing processing in 
FIG. 7; 

FIGS. 9A, 9B, 9C, and 9D are views (second views) 
for explaining display control on the display unit 12 
serving as a finder in the panorama image sensing 
processing in FIG. 7; 

FIGS. 10A f 10B f and IOC are views showing how 
a reproduced image display area 12b and a through 
screen area 12c are set on the display unit 12 (finder) 
in photographing for the second or subsequent image 
data in the panorama photographing mode when the 
photographing direction of a panorama image is set to 
the horizontal direction from the right to left, the 
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vertical direction from the bottom to top, and the 
vertical direction from the top to bottom in the image 
sensing condition setting processing in FIG- 5; 

FIGS. 11A and 11B are views showing a modification 
of the set state of reproduced image display areas 12bl 
through 12b4 and the through screen area 12c on the 
display unit 12 (finder) in photographing for the 
second or subsequent image data in the panorama 
photographing mode; 

FIG. 12 is a flow chart showing the reproduction 
display processing executed by the CPU 36 in FIG . 2; 

FIG. 13 is a view showing a modification of step 
S41 in the flow chart for the reproduction display 
processing in FIG. 12; 

FIG. 14 is a flow chart showing step S43 in the 
flow chart for the reproduction display processing in 
FIG. 12 in detail; 

FIG. 15 is a view showing modification 1 (first 
view) of the detailed flow chart in FIG. 14; 

FIG. 16 is a view showing modification 1 (second 
view) of the detailed flow chart in FIG. 14; 

FIG. 17 is a view showing modification 2 of the 
detailed flow chart in FIG. 14; 

FIG. 18 is a view showing a modification of the 
flow chart for the reproduction display processing in 
FIG. 12; 

FIG. 19 is a view showing a modification of step 
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SD13 in the modification of the flow chart for the 
reproduction display processing in FIG. 18; 

FIGS. 20A, 20B, 20C, and 20D are views showing 
the panorama image synthesized by the reproduction 
display processing in FIGS. 12 through 19 and 
reproduced/displayed by the display unit 12; 

FIG. 21 is a flow chart (first flow chart) showing 
the communication processing executed by the CPU 36 in 
FIG. 2; 

FIG. 22 is a flow chart (second flow chart) 
showing the communication processing executed by the 
CPU 36 in FIG. 2; and 

FIGS. 23A, 23B, 23C f and 23D are views showing 
data communication between the digital camera 1 in 
FIG. 1 and an external device. 

Best Mode of Carrying Out the Invention 
A preferred embodiment of the present invention 
will be described in detail below with reference to the 
accompanying drawings . 

Note that in the following embodiment, panorama 
images include a portrait image obtained by photo- 
graphing an object at an angle wider than normal angle 
as well as a landscape image obtained by photographing 
an object at an angle wider than normal angle. 
The configuration will be described first. 
FIG. 1 is a perspective view showing the outer 
appearance of a digital camera 1 (electronic still 
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camera) to which the present invention is applied. 

Referring to FIG. 1, an image sensing lens 11 
(dashed line) is placed on the rear surface side of a 
body casing la. A display unit 12 composed of a liquid 
crystal display (LCD) and the like is placed on the 
front surface side of the body casing la in FIG. 1, 
In photographing operation, an object image received 
through the image sensing lens 11 can be displayed on 
the display unit 12 serving as a finder. In addition, 
after photographing operation, the sensed image can 
be reproduced and displayed on the display unit 12. 
A mode switch 13 is placed on the right side of the 
display unit 12. The mode switch 13 is slid vertically 
to designate switching of photographing modes (normal 
photographing mode and panorama photographing mode), 
a reproduction mode, and a communication mode. 

A power switch 14, a shutter key 15, an effect key 
16, and " + •' and keys 17a and 17b are placed on the 
upper surface side of the body casing la in FIG. 1. 
The power switch 14 is slid horizontally to designate 
power ON/OFF switching. The shutter key 15 is used to 
designate image sensing and determination of contents 
selected in the respective modes. The effect key 16 is 
used to designate the cancellation of contents selected 
in the respective modes. The "+" and "-" keys 17a 
and 17b are used to select/designate image data to be 
reproduced/displayed on the display unit 12 from 
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a plurality of image data stored in a memory (flash 
memory 31 to be described later) and select conditions 
to be set in the respective modes. 

A serial input/output terminal 18a and a video 
output terminal 18b are placed on the upper surface 
side of the body casing la in FIG. 1. The serial 
input/output terminal 18a is used to transmit/receive 
image data, control data, and the like to/from an 
external device through a communication cable (not 
shown) . The video output terminal 18b is used to 
output, to an external device, a video signal identical 
to a video signal (display data) to the display unit 12. 
A communication cable such as an RS-2 32C (serial) cable 
can be connected to the serial input/output terminal 
18a. An infrared communication window 19 (dashed line) 
through which image data, control data, and the like 
are transmitted/received to/ from an external device by 
infrared signals is formed on the rear surface side of 
the body casing la in FIG. 1. 

The digital camera 1 may be composed of a camera 
portion including the image sensing lens 11 and a main 
body portion. The camera portion may be rotatably and 
detachably mounted on the main body portion to allow 
the image sensing lens 11 to variously rotate and move 
with respect to the main body. 

FIG. 2 is a block diagram showing the circuit 
arrangement of the digital camera 1 in FIG. 1. 
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Referring to FIG. 2, the digital camera 1 
comprises the display unit 12 in FIG. 1, a CCD 20, 
an amplifier 21, an A/D converter 22, a driving circuit 
23, a timing generator 24, a signal generator 25, 
a VRAM 26, a D/A converter 27, an amplifier 28, a DRAM 
29, a compression/decompression circuit 30, the flash 
memory 31, a CG 32, a ROM 33, a RAM 34, a key input 
unit 35, a CPU 36, an I/O port 37, and an infrared 
communication unit 38. 

The CCD (Charge Coupled Device) 20 is composed of 
a pixel surface on which many elements (pixels), each 
formed by stacking a transfer electrode on a light- 
receiving portion such as a photodiode, are arranged . 
two-dimensionally , and an output portion for converting 
the charge stored in each pixel into a voltage and 
outputting it. Light coming through the image sensing 
lens 11 is received by the pixel surface, and a charge 
proportional to the amount of light received is stored 
in each pixel. The charges stored in the respective 
pixels are sequentially read out as an image sensing 
signal (analog signal) from the output portion in units 
of pixels in accordance with a driving signal supplied 
from the driving circuit 23. The signal is then output 
to the A/D converter 22 through the amplifier 21. 

The A/D (Analog to Digital) converter 22 converts 
the image sensing signal, input from the CCD 20 through 
the amplifier 21, from an analog signal to a digital 
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signal, and supplies it to the timing generator 24. 

The driving circuit 2 3 controls the exposure 
and read timings of the CCD 20 on the basis of the 
timing signal supplied from the timing generator 24 . 
The timing generator 24 generates a timing signal for 
controlling the driving circuit 23 on the basis of 
a video capture signal input from the CPU 36, 

The signal generator 25 performs color computation 
processing for the image sensing signal (digital 
signal) supplied through the timing generator 24 to 
generate image data made up of a luminance signal 
(Y data) and a color signal (C data) , and outputs the 
image data to the DRAM 29. 

The signal generator 25 generates a video signal 
(digital signal) by, for example, adding a sync 
signal to the image data supplied from the DRAM 29 by 
the CPU 36 , and temporarily stores it in the VRAM 26. 
Thereafter, the video signal stored in the VRAM 26 is: 
output to the display unit 12 through the D/A converter 
27 and the amplifier 28. If an external device is 
connected to the video output terminal 18b through 
a video cable, this video signal is also output to 
the external device. 

In this signal generator 25, display control 
processing similar to that for the above normal image 
data is also performed for panorama image data 
generated by synthesizing a plurality of sensed image 
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data in reproduction display processing (see FIGS. 12 
through 19) and communication processing (see FIGS . 21 
and 22) to be described later. That is , the signal 
generator 25 generates a video signal (digital signal) 
by, for example, adding a sync signal to the panorama 
image data supplied from the DRAM 29 by the CPU 36, and 
stores it in the VRAM 26. The signal generator 25 then 
reads out a 1-frame video signal from the VRAM 26, and 
outputs the signal to the display unit 12 through the 
D/A converter 27 and the amplifier 28. 

The VRAM (Video Random Access Memory) 26 is a 
video memory for temporarily storing the video signal 
(display data) generated by the signal generator 25, 
and has a memory capacity enough to store the above 
panorama image data. 

The D/A (Digital to Analog) converter 27 converts 
the video signal (display data) , supplied from the VRAM 
26 by the signal generator 25, from a digital signal to 
an analog signal, and outputs it to the display unit 12 
through the amplifier 28. If an external device is 
connected to the video output terminal 18b through the 
video cable, the D/A converter 27 also outputs this 
signal to the external device. 

The display unit 12 is composed of a liquid 
crystal display and the like and serves to display an 
image on the display screen on the basis of the video 
signal (display data) input through the D/A converter 
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27 and the amplifier 28. In photographing operation, 
an object image received through the image sensing lens 
11 can be displayed on the display unit 12 serving as 
a finder. In addition, after photographing operation, 
the sensed image data stored in the flash memory 31 can 
be reproduced and displayed on the display unit 12 . 

Note that the display screen and image display 
area of the display unit 12 need not coincide with each 
other. For example, the display screen may be composed 
of an image display area and a function display area. 
In addition, a reproduced image display area 12b and 
a through screen area 12c (see FIG. 8B) are set on the 
display unit 12* When a plurality of image data for 
a panorama image are to be obtained by photographing 
operation in panorama image sensing processing (see 
FIG. 7), the reproduced image display area 12b is used 
to reproduce/display an image of an end portion of the 
sensed image that is obtained immediately before the 
second or subsequent image data is to be obtained by 
photographing operation. The through screen area 12c 
is used as a finder to display an image of the object 
to be photographed. 

The DRAM (Dynamic Random Access Memory) 29 is a 
semiconductor memory for temporarily storing the sensed 
image data supplied from the signal generator 25 or the 
image data read out from the flash memory 31 by the CPU 
36 and decompressed by the compression/decompression 
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circuit 30- The DRAM 29 is also used as a work area 
for synthesizing panorama image data on the basis of a 
plurality of sensed image data in reproduction display 
processing (see FIGS. 12 through 19) and communication 
processing (see FIGS - 21 and 22). 

The compression/decompression circuit 30 
compresses the image data stored in the DRAM 29 by 
encoding. More specifically, the compression/ 
decompression circuit 30 compresses (encodes) the image 
data by a predetermined encoding scheme, i.e., a scheme 
corresponding to the type of image processed (still 
image in this case), e.g., DCT (Discrete Cosine 
Transform) in units of 8 X 8 pixels in accordance 
with the JPEG (Joint Photographic Experts Groups) 
algorithm, quantization, and Huffman encoding and 
outputs the compressed image data to the flash memory 
31. The compression/decompression circuit 30 decodes 
and decompresses the compressed image data stored in 
the flash memory 31, and outputs it to the DRAM 29. 

The compression/decompression circuit 30 also 
compresses panoramic image data by the above encoding 
scheme when the panorama image data is to be 
transferred to an external device in communication 
processing to be described later (see FIGS. 21 and 22) . 

The flash memory 31 is a semiconductor memory for 
storing a plurality of image data compressed by the 
compression/decompression circuit 30. 
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FIG. 3 shows the memory configuration of the flash 
memory 31. As shown in FIG. 3, the flash memory 31 
stores image data in correspondence with page No. data, 
panorama flag data, and synthesis condition data. 

The page No. data is numerical data indicating 
serial numbers assigned to the image data in the 
order in which they are stored in the flash memory 31. 
For example, page No. data "1" is assigned to the image 
data stored first in the flash memory 31, and page 
No. data "2" is assigned to the image data stored next. 

As the panorama flag data, "1" is stored if the 
corresponding image data is one of a plurality of image 
data sensed for a panorama image. Otherwise, i . e . , 
if the corresponding image data is normal sensed image 
data, "0" is stored. 

The synthesis condition data is data to be stored 
if the panorama flag data is "1", This data describes 
synthesis conditions . under which a plurality of image 
data sensed for a panorama image are synthesized into 
panorama image data in reproduction display processing 
(see FIGS. 12 through 19) and communication processing 
(see FIGS. 21 and 22) to be described later. 

This synthesis condition data is made up of joint 
picture count data, photographing direction data, and 
image sensing order data, and is written in a data 
format like "3R-1 H - 

The joint picture count data is the first-digit 
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numerical data in the data format of the synthesis 
condition data. This data indicates the number of 
sensed images forming this panorama image. 

The photographing direction data is the second- 
digit data of the data format. This data indicates the 
photographing direction of a plurality of image data 
which are independently obtained by consecutively 
photographing an object at a wide angle in a predeter- 
mined direction in the panorama photographing mode. 
This photographing direction data is set in photograph 
condition setting processing to be described later (see 
FIG, 5). When the respective image data are consecu- 
tively sensed from the left to right in the horizontal 
direction, "R" (Right) is set. When the respective 
image data are consecutively sensed from the right to 
left in the horizontal direction, "L" (Left) is set. 
When the respective image data are consecutively sensed 
upward in the vertical direction, "U" (Up) is set. 
When the respective image data are consecutively sensed 
downward in the vertical direction, n D" (Down) is set. 

The image sensing order data is the fourth-digit 
numerical data following (hyphen) of the above data 

format. This data indicates the image sensing order of 
the respective image data sensed for a panorama image. 

The data format example "3R-1" of the synthesis* 
condition data therefore indicates that this panorama 
image is composed of three sensed images, the three 
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sensed images are consecutively sensed from the left to 
right in the horizontal direction, and the sensed image 
corresponding to this synthesis condition data is the 
first image that was sensed. 

The CG (Character Generator) 32 is a memory for 
storing character data to be displayed on the display 
unit 12, e.g., kana data, kanji data, alphanumeric data, 
and symbol data for operation guidance. 

The ROM. (Read Only Memory) 33 is used to store 
various control programs for controlling the respective 
portions of the digital camera 1, which are executed by 
the CPU 36, in image sensing condition setting 
processing (see FIG. 5), panorama image sensing 
processing (see FIG- 7), reproduction display 
processing (see FIGS. 12 through 19), communication 
processing (FIGS . 21 and 22), and the like which will 
be described later. These control programs are stored 
as program codes that can be read by the CPU 36. 

The RAM (Random Access Memory) 34 is made up of 
a work memory 34a in which programs for controlling 
various types of control processes are mapped when 
they are executed by the CPU 36 or various data to be 
processed are temporarily stored, and an image sensing 
condition memory 34b for storing various image sensing 
condition data (e.g., shutter speed, aperture, and the 
photographing direction of a panorama image) set by 
image sensing condition setting processing (see FIG. 5) 
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to be described later. 

The image sensing condition memory 34b is a 
nonvolatile memory such as an EEPROM (Electrical 
Erasable Programmable ROM) , and hence can retain the 
stored contents after the power is turned off. 

The key input unit 35 is made up of the mode 
switch 13 , the power switch 14, the shutter key 15, the 
effect key 16 , and the u + " and ,, - M keys 17a and 17b. 
The key input unit 35 outputs various operation signals 
corresponding to the pressing and sliding operations of 
the respective keys to the CPU 36. 

The CPU (Central Processing Unit) 36 is a central 
processing unit for controlling the respective portions 
of the digital camera 1 in accordance with the various 
control programs stored in the ROM 33. More specifi- 
cally, when the mode switch 13 is slid to designate 
the panorama photographing mode, the CPU 36 executes 
panorama image sensing processing (see FIG. 7) to be 
described later. 

In this panorama image sensing processing, when 
the second and subsequent image data are to be sensed, 
the CPU 36 sets the reproduced image display area 12b 
for reproducing/displaying a portion of the previously 
sensed image data in the display unit 12 serving as 
a finder, and reproduces/displays a portion of the 
previously sensed image data, stored in the flash 
memory 31, in the reproduced image display area 12b. 
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In addition, the CPU 36 sets the remaining area of the 
display unit 12 as the through screen area 12c, and 
displays an image of the sensed object in the through 
screen area 12c. 

In this case, the CPU 36 controls the position 
of the reproduced image display area 12b to be set in 
the display unit 12 on the basis of the photographing 
direction set in image sensing condition setting 
processing (see FIG. 5) to be described later. The CPU 
36 also controls the image area of the previously 
sensed image data to be reproduced/displayed in the 
reproduced image display area 12b on the basis of the 
set photographing direction. 

The CPU 36 executes image sensing processing upon 
depression of the shutter key 15 , and outputs a video 
capture signal to the timing generator 24. The timing 
generator 24 generates a timing signal and outputs it 
to the driving circuit 23 on the basis of the video 
capture signal. The driving circuit 23 controls the 
exposure and read timings of the CCD 20 on the basis of 
the timing signal. The A/D converter 22 converts the 
received image sensing signal from an analog signal to 
a digital signal. The signal generator 25 performs 
color computation processing for the image sensing 
signal to generate image data, and stores it in the 
DRAM 29. The CPU 36 transfers the image data stored in 
the DRAM 29 to the compression/decompression circuit 30 
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to make the circuit compress the data. The CPU 36 then 
stores this compressed image data in the flash memory 
31 in correspondence with new page No. data, new 
panorama flag data (= 1) , and new synthesis condition 
data. 

The CPU 36 also executes reproduction display 
processing (see FIGS. 12 and 18) to be described later 
when the reproduction mode is designated upon sliding 
operation of the mode switch 13. 

In this reproduction display processing , the CPU 
36 designates image data to be reproduced/displayed 
from the image data stored in the flash memory 31 in 
the page No. order in accordance with depression of the 
" + " key 17a or the key 17b (in ascending order when 

the ,, + " key 17a is depressed; in descending order when 
the key 17b is depressed). The CPU 36 checks 

whether the designated image data are image data sensed 
in the panorama photographing mode. If they are 
image data sensed in the panorama photographing mode 
(panorama flag data = 1), the CPU 36 sequentially reads 
out this image data and the respective image data 
consecutively sensed in the panorama photographing mode 
from the flash memory 31, and transfers the image data 
to the compression/decompression circuit 30 to make it 
decompress the data. The CPU 36 then stores the data 
in the DRAM 29. 

• The CPU 36 synthesizes the image- data stored in 
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the DRAM 29 on the basis of the synthesis condition 
data to generate panorama image data of a wide-angle 
image of the object , and transfers the panorama image 
data to the signal generator 25. The signal generator 
25 generates a video signal (display data) by, for 
example, adding a sync signal to the input panorama 
image data, and temporarily stores the data in the VRAM 
26. The signal generator 25 then reads out 1-frame 
image data from the VRAM 2 6 and outputs the data to the 
display unit 12 through the D/A converter 27 and the 
amplifier 28, thereby reproducing/displaying a portion 
of the panorama image on the display screen. 

When this panorama image is reproduced/displayed, 
the CPU 36 displays, on the display screen, a panorama 
image mark 12d "P" indicating that the displayed image 
is a panorama image. In addition, the CPU 36 sends 
a scrolling direction signal to the signal generator 25 
in accordance with depression of the ■• + " key 17a or the 
"-" key 17b. The signal generator 25 continuously 
changes/controls the 1-frame image data read out from 
the VRAM 26 in accordance with this scrolling direction 
control signal so as to scroll the panorama image on 
the display unit 12 in accordance with depression of 
the "-f-" key 17a or the "-" key 17b. 

When the mode switch 13 is slid to designate the 
communication mode, the CPU 36 executes communication 
processing (see FIGS. 14 and 15) to be described later. 
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In this communication processing, the CPU 36 
reproduces /displays the image data (normal sensed image 
data or panorama image data) stored in the flash memory 
31 on the display unit 12 in accordance with depression 
5 of the key 17a or the ~ key 17b in the same 

manner as in the above reproduction display processing. 
Upon depression of the shutter key 15, the CPU 36 
designates the image data currently reproduced/ 
displayed on the display unit 12 as image data to be 

10 transferred to an external device, and transfers the ■ 

image data (normal sensed image data or panorama 
image data obtained by image synthesis) mapped in 
the DRAM 29 for reproduction/display to the 
compression/decompression circuit 30. Upon making the 

15 compression/decompression circuit 30 compress the data, 

the CPU 36 outputs the image data to the infrared 
communication unit 38. The CPU 36 then transfers the 
image data from the infrared communication unit 38 to 
the external device as a destination by using infrared 

20 pulses. 

The I/O (Input/Output) port 37 is an interface for 
performing input/output control on serial data (image 
data, control data, and the like) to be exchanged 
between the digital camera 1 and the external device 

25 connected thereto through the serial input/output 

terminal 18a and a communication cable. 

The infrared communication unit 38 is an infrared 
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interface for performing infrared communication based 
on the IrDA (Infrared Data Association) scheme between 
the digital camera 1 and the external device, and 
performs transmission/reception control on image data, 
control data, and the like to be exchanged by infrared 
communication. 

More specifically, the infrared communication unit 
38 is constituted by a transmission data memory for 
temporarily storing transmission data to be transmitted 
to an external device having an infrared communication 
function, a modulating section for modulating the data 
stored in the transmission data memory into an infrared 
signal, a transmission LED for transmitting the 
modulated Ir signal to the external device through the 
infrared communication window 19 by using infrared 
pulses, a photodiode for receiving, through the 
infrared communication window 19, the infrared signal 
transmitted from the external device by using infrared 
pulses, a demodulating section for demodulating the 
received infrared signal into reception data, and a 
reception data memory for temporarily storing the 
demodulated reception data. 

The digital camera 1 has the above arrangement. 
Its operation will be described next. 
Image sensing condition setting processing 
executed by the CPU 36 of the digital camera 1 sill be 
described first with reference to the flow chart of 
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FIG. 5 and the display samples shown in FIGS. 6A and 6B. 

When the mode switch 13 is slid to designate the 
reproduction mode, and the effect key 16 is depressed, 
the CPU 36 displays a menu describing various processes 
(e.g., zooming processing, color correction processing, 
and image sensing condition setting processing) on the 
display unit 12, as shown in FIG. 6A. When image 
sensing condition setting processing of these processes 
is selected/designated, the CPU 36 reads out the 
program associated with the image sensing condition 
setting processing from the ROM 33, and starts the 
processing. 

First of all, the CPU 36 performs initialization 
processing such as initialization (step SI) first, 
and then checks on the basis of key operation. whether 
the image sensing condition setting processing for 
a panorama image is to be performed (step S2). 

Upon determining that the image sensing condition 
setting processing for a panorama is not to be 
performed, the CPU 36 determines that another type of 
image sensing condition setting processing is to be 
performed. For example, the CPU 36 performs image 
sensing condition setting processing such as changing/ 
setting the shutter speed to adjust the exposure time 
of the CCD 20 or changing/setting the aperture to 
adjust the amount of light received through the image 
sensing lens 11 so as to adjust the brightness of 
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the sensed image (step S3). The set image sensing 
condition data is stored in the image sensing condition 
memory 34b of the RAM 34 (step S4), and the image 
sensing condition setting processing is terminated* 

If the CPU 36 determines in step S2 that the image 
sensing condition setting processing for a panorama 
image is to be performed, the CPU 36 displays , on the 
display unit 12, a setting window for setting the 
photographing direction of a panorama image, as shown 
in FIG. 6B (step S5). 

Referring to FIG* 6B, "HORIZONTAL " is a condition 
for sensing a plurality of images from the left to 
right in the horizontal direction in the panorama 
photographing mode, and "VERTICAL" is a condition for 
sensing a plurality of images downward in the vertical 
direction in the panorama photographing mode. 

The CPU 36 checks whether the photographing 
direction of a panorama image is selected/designated 
upon depression of the M + " key 17a, the "-" key 17b, 
the shutter key 15, and the like (step S6). If the 
photographing direction of the panorama image is not 
selected/designated, the flow returns to step S5 . 

When the CPU 36 determines that the photographing 
direction of the panorama image is selected/designated, 
the CPU 36 stores the data of the selected/designated 
photographing direction as image sensing condition data 
in the image sensing condition memory 34b of the RAM 
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34 (step S7). This image sensing condition setting 
processing is then terminated. 

The above description concerns the sequence of 
image sensing condition setting processing executed by 
5 the CPU 36 of the digital camera 1. 

In the above image sensing condition setting 
processing, control allows either the horizontal 
direction from the left to right ( "HORIZONTAL 11 ) or the 
vertical direction from the top to bottom ("VERTICAL") 

10 to be set as a photographing direction in panorama 

image photographing operation. Obviously, however, 
control may allow the horizontal direction from the 
right to left and the vertical direction from the 
bottom to top to be also set. 

15 The panorama image sensing processing executed by 

the CPU 36 of the digital camera 1 will be described 
next with reference to the flow chart of FIG- 7 and the 
display samples shown in FIGS. 8A and 8B and FIGS. 9A 
through 9D. In this panorama image sensing processing, 

20 a plurality of image data for a panorama image are 

sensed and stored. 

For the sake of convenience, assume that in 
the following panorama image sensing processing, 
the horizontal direction from the left to right 

25 ("HORIZONTAL") is set as the photographing direction of 

the panorama image by the above image sensing condition 
setting processing, and a plurality of image data for 
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the panorama image are consecutively sensed in the 
horizontal direction from the left to right. 

When the mode switch 13 is slid to designate the 
panorama photographing mode, the CPU 36 reads out the 
program associated with the panorama image sensing 
processing from the ROM 33 , and starts the processing. 

First of all f the CPU 36 reads out the image 
sensing condition data stored in the image sensing 
condition memory 34b of the RAM 34 by the above image 
sensing condition setting processing, and sets image 
sensing conditions such as shutter speed, aperture, 
and the photographing direction of the panorama image 
on the basis of the image sensing condition data 
(step Sll) . 

The CPU 36 performs display control on the display 
unit 12 as a finder. When the first image is 
photographed, the CPU 36 sets the entire area of the 
display screen as a through screen 12a, as shown in 
FIG. 8A, and displays the object image received through 
the image sensing lens 11 on the through screen 12a 
(step S12) . 

The CPU 36 checks whether the shutter key 15 is 
depressed (step S13). If the shutter key 15 is not 
depressed, the CPU 36 keeps checking whether the 
shutter key 15 is depressed. If the CPU 36 determines 
that the shutter key 15 is depressed, the CPU 36 
executes image sensing processing for the first image 
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(step S14) . 

The CPU 36 outputs a video capture signal to the 
timing generator 24. The timing generator 24 generates 
a timing signal and outputs it to the driving circuit 
23 on the basis of the video capture signal. The 
driving circuit 23 controls the exposure and read 
timings of the CCD 20 on the basis of the timing signal 
to make the CCD 20 receive the image sensing signal. 
The A/D converter 22 converts the received image 
sensing signal from an analog signal to a digital 
signal. The signal generator 25 performs color 
computation processing for the image sensing operation 
to generate the first sensed image data, and stores it 
in the DRAM 29. 

Subsequently, the CPU 36 transfers the sensed 
image data, stored in the DRAM 29, to the compression/ 
decompression circuit 30, and make it compress the data 
(step S15). The CPU 36 then stores the compressed 
image data in the flash memory 31 in correspondence 
with new page No. data and the panorama flag data "1" 
(step S16 ) . 

The CPU 36 starts image sensing processing for the 
second and subsequent image data. First of all, the 
CPU 36 performs display control on the display unit 12 
serving as a finder. In photographing the second and 
subsequent images, the CPU 36 sets the strip reproduced 
image display area 12b on the left end portion of the 
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display screen, and also sets the remaining screen area 
as the through screen area 12c, as shown in FIG. 8B 
(step S17) . 

The CPU 36 reproduces/displays an image of the 
right end portion of the sensed image immediately 
preceding the current sensed image in the reproduced 
image display area 12b f and also displays the object 
image received through the image sensing lens 11 in the 
through screen area 12c (step S18). 

Display control on the display unit 12 in steps 
S17 and S18 will be described in detail with reference 
to FIGS. 9A through 9C. 

FIG. 9A shows the first sensed image data, which 
is sensed and stored in the flash memory 31 by the 
processing in steps Sll through S16. In photographing 
the second image, the CPU 36 sets the reproduced image 
display area 12b and the through screen area 12c on the 
display screen, as shown in FIG. 8B (step S17). In 
this case, first of all, the CPU 36 reads out the first 
sensed image data from the flash memory 31 and maps it 
in the DRAM 29, and acquires an image of the right end 
portion of the sensed image data (corresponding to the 
area size of the reproduced image display area 12b) , as 
shown in FIG. 9B. 

As shown in FIG. 9C, the CPU 36 reproduces/ 
displays the acquired image in the reproduced image 
display area 12b on the display screen, and also 
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displays the object image received through the image 
sensing lens 11 in the through screen area 12c (hatched 
portion) (step S18) . 

With this display control for the finder, when the 
second or subsequent image data is to be obtained by 
photographing in the panorama photographing mode, 
the user can sense the object image displayed in the 
through screen area 12c with its image position being 
matched with the end portion image of the sensed image 
immediately preceding the object image and reproduced/ 
displayed in the reproduced image display area 12b of 
the display unit 12 (finder) (see FIG . 9D) . Therefore, 
a plurality of image data to be sensed for a panorama 
image can be sensed very easily while any shifts 
between the image data are minimized. 

Subsequently, the CPU 36 checks whether the 
shutter key 15 is depressed (step S19). If the shutter 
key 15 is not depressed, the CPU 36 keeps checking 
whether the shutter key 15 is depressed. If the CPU 36 
determines that the shutter key 15 is depressed, the 
CPU 36 executes image sensing processing for the second 
and subsequent images (step S20). 

The CPU 36 generates the second or subsequent 
sensed image data in the same manner as in step S14 
described above, and stores it in the DRAM 29. The CPU 
36 transfers this sensed image data to the compression/ 
decompression circuit 30 and makes it compress the 
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data (step S21). Thereafter, the CPU 36 stores this 
compressed image data in the flash memory 31 in 
correspondence with page No. data next to the page 
No. data assigned to the first sensed image data and 
the panorama flag data "1" (step S22). 

The CPU 36 then checks whether the effect key 16 
is depressed (step S23) . If the effect key 16 is not 
depressed, the flow returns to step S17 to perform 
image sensing processing for the next image for the 
panorama image . 

If the CPU 36 determines that the effect key 16 is 
depressed, the CPU 36 terminates the image sensing 
processing for a plurality of image data for the 
panorama image, and calculates the total number of 
image data sensed for the panorama image (the number 
of images to be combined into the panorama image) 
(step S24) . 

The CPU 36 generates synthesis condition data 
for the respective image data on the basis of the 
calculated number of images to be combined into a 
panorama image, the photographing direction of the 
panorama image set in the image sensing condition 
setting processing (see FIG. 5), and the image sensing 
order of the respective image data sensed for the 
panorama image (the order in which the images are 
stored in the flash memory 31, i.e., ascending order 
of the page No. data) (step S25). 
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If, for example, the number of images to be 
combined into a panorama image is three, and the 
horizontal direction from the left to right is set as 
the photographing direction of the panorama image, the 
synthesis condition data of the respective image data 
sensed for the panorama image are respectively written 
as "3R-1" , "3R-2" , and "3R-3" in ascending order of 
the page No. data. 

After the CPU 36 stores the respective generated 
synthesis condition data in the flash memory 31 in 
correspondence with the above image data (step S26), 
this panorama image sensing processing is terminated. 

The above description pertains to the sequence of 
the panorama image sensing processing executed by the 
CPU 36. 

In the above panorama image sensing processing, 
for the sake of convenience, the horizontal direction 
from the left to right is set as the photographing 
direction of the panorama image. However, for example, 
the horizontal direction from the right to left, the 
vertical direction from the bottom to top, or the 
vertical direction from the top to bottom can also be 
set as the photographing direction of the panorama 
image. In this case, in photographing the second or 
subsequent image, the reproduced image display area 12b 
and the through screen area 12c are set on the display 
unit 12 (finder), as shown in FIGS. 10A through IOC. 
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FIG. 11 shows a modification of the set state, in 
which reproduced image display areas 12bl through 12b4 
and the through screen area 12c are set on the display- 
unit 12 (finder) in photographing the second or 
5 subsequent image data in the panorama photographing 

mode . 

In this modification, when the first image data 
is sensed, as shown in FIG. 11A, the CPU 36 sets the 
reproduced image display areas 12bl through 12b4 and 
the through screen area 12c on the display screen, as 
shown in FIG. 11B. The CPU 36 then acquires images 
corresponding to the areas sizes of the reproduced 
image display areas 12bl through 12b4 from the four end 
portions of the first sensed image data, as shown in 
FIG- 11A, and reproduces/displays the acquired images 
in the reproduced image display areas 12bl through 12b4 
on the display screen, and also displays the object 
image received through the image sensing lens 11 in the 
through screen area 12c . 
0 With this display control for the finder, the 

photographing direction of the panorama image can be 
set by sensing the second image while matching the 
position of the object image displayed in the through 
screen area 12c with one of the end portion images of 
5 the first sensed image reproduced/displayed in the 

reproduced image display areas 12bl through 12b4 of the 
display unit 12 . This obviates the need for setting 



WO 99/12341 



PCT/JP98/03851 



33 

the photographing direction in the image sensing 
condition setting processing (see FIG. 5) before 
photographing operation . 

The reproduction display processing executed by 
the CPU 36 of the digital camera 1 will be described 
next with reference to the flow charts of FIGS. 12 
through 19 and the display examples shown in FIGS. 20A 
through 20D. 

Assume, for the sake of convenience, that in the 
following reproduction display processing, the image 
data corresponding to page No. data " 1" in the flash 
memory 31 is not image data for a panorama image, but 
is normal sensed image data. That is, the panorama 
flag data of the image data corresponding to page 
No. data "1 H is M 0 M . 

When the mode switch 13 is slid to designate the 
reproduction mode, the CPU 36 reads out the program 
associated with reproduction display processing from 
the ROM 33, and starts the processing. 

First of all, the CPU 36 performs initialization 
processing such as initialization (step S31). The CPU 
36 then reads out the image data corresponding to 
page No. data " 1" from, for example, the 64 image 
data stored in the flash memory 31, and makes the 
compression/decompression circuit 30 decompress the 
image data. Upon storing the decompressed data in the 
DRAM 29, the CPU 36 causes the signal generator 25 to 
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convert the data into a video signal by, for example, 
adding a sync signal to the data and output it to the 
display unit 12 through the VRAM 26, the D/A converter 
27, and the amplifier 28, thereby reproducing/ 
5 displaying the image data on the display screen 

(step S32) . 

Subsequently, the CPU 36 checks whether the "+" 
key 17a or the "-" key 17b is depressed (step S33). 
If the CPU 36 determines that neither the key 17a nor 
10 the key 17b is depressed, the CPU 36 keeps checking 

whether the ■+" key 17a or the »-" key 17b is depressed. 

Assume that the CPU 36 determines that either the 
"+" key 17a or the "-" key 17b is depressed. In this 
case, processing is performed in accordance with the 
15 depressed key. If the » + ■' key 17a is depressed, the 

panorama flag data of the image data corresponding to 
the next page No. data is read out from the flash 
memory 31. If, for example, the page No. data of the 
image data currently reproduced/displayed on the 
20 display unit 12 is "1", this page No. data is incre- 

mented by (+1), and the panorama flag data of the image 
data corresponding to page No. data "2" is read out 
from the flash memory 31. If the "-" key 17b is 
depressed, the panorama flag data of the image data 
25 corresponding to the immediately preceding page 

No. data is read out from the flash memory 31. If, for 
example, the page No. data of the image data currently 
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reproduced/displayed on the display unit 12 is "8", 
this page No. data is decremented by (-1), and the 
panorama flag data of the image data corresponding to 
page No. data "7" is read out from the flash memory 31 
(step S34) . 

The CPU 36 checks whether the read panorama flag 
data is 1 (step S35). If the panorama flag data is 
not "1% i.e., the panorama flag data is "0", the CPU 
36 determines that this image data is normal sensed 
image data. The CPU 36 then reads out the image data 
from the flash memory 31 and causes the compression/ 
decompression circuit 30 to decompress the image data 
and store it in the DRAM 29. Then, the CPU 36 causes 
the signal generator 25 to convert the image data into 
a video signal by, for example, adding a sync signal to;- 
the data and output the signal to the display unit 12, > 
thereby reproducing/displaying the image data on the 
display screen (step S36). After that, the flow 

w 

returns to step S3 3. 

If the CPU 36 determines in step S35 that the 
panorama flag data is "1", the CPU 36 determines that 
this image data is one of a plurality of image data 
sensed for a panorama image, and reads out the 
synthesis condition data stored in the flash memory 31 
in correspondence with this image data (step S37). 

The CPU 36 then reads out the respective image 
data forming the panorama image on the basis of this 
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synthesis condition data. If, for example, the 
synthesis condition data is "3R-1" , since the joint 
picture count data is 3 (three image data), the CPU 
36 sequentially reads out the three image data, which 
are stored in the flash memory 31 upon assignment of 
the consecutive page No. data thereto by the above 
panorama image sensing processing (see FIG- 7), from 
the flash memory 31, and directs the compression/ 
decompression circuit 30 to decompress the image data 
and transfer the data to the DRAM 29 (step S38). 

After this operation, the CPU 36 sets the joining 
directions and joining order of the respective image 
data transferred to the DRAM 29 on the basis of the 
synthesis condition data (photographing direction data 
and image sensing order data), and synthesizes the 
respective image data to generate panorama image data 
(step S39) . 

In this case, the CPU 36 deletes an end portion 
image of the second or subsequent image data which 
overlaps the immediately preceding sensed image (the 
left end image of the sensed image in FIG. 9D which 
corresponds to the reproduced image display area 12b 
in FIG. 9C; the image in the area enclosed within 
the dashed line in FIG. 13A) , and performs 
joining/synthesizing processing. In this synthesizing 
processing, the joined boundary portions of the 
respective image data may be compared with each other 



WO 99/12341 



PCT/JP98/03851 



37 

to perform color or brightness correction or image 
processing, e.g, blurring the joined boundary portions. 

The CPU 36 transfers the generated panorama image 
data to the signal generator 25 and directs it to 
convert the image data into a video signal (display 
data) by, for example, adding a sync signal to the data, 
and to temporarily store the panorama image data in the 
VRAM 26 (step S40). The signal generator 25 outputs 
the first 1-frame image data (e.g., the 1-frame image 
data of the left end, the right end, the upper end, 
the lower end, or the central portion) of the panorama J 
image data (display data) stored in the VRAM 26 to the 
display unit 12 through the D/A converter 27 and the 
amplifier 28, Then, as shown in FIG. 20B (in this case, 
the 1-frame image data of the left end of the panorama* 
image data is being displayed first), the image data 
is reproduced/displayed on the display screen , and 
the panorama image mark 12d "P" indicating that the 
displayed image is a panorama image is displayed on the 
upper right corner of the display screen (step S41) . 

Control may be changed to display a message (e.g., 
"PANORAMA" in FIG. 13D) indicating that the displayed 
image is a panorama image or a displayed portion 
notification mark (e.g., the mark shown in FIG.13C) 
indicating which part of the panorama image is 
currently displayed instead of the panorama image mark 
12d "P". 
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Subsequently, the CPU 36 checks whether the 
key 17a or the key 17b is depressed (step S42). 
If the CPU 36 determines that neither the key 17a nor 
the key 17b is depressed, the flow advances to step S44. 
5 If the CPU 36 determines that either the key 17a 

or 17b is depressed, the CPU 36 scrolls the panorama 
image in accordance with the depressed key. If, for 
example, the panorama image currently reproduced/ 
displayed on the display unit 12 is a landscape image 
10 as shown in FIG. 20B, the CPU 36 scrolls the displayed 

image on the display screen to the right in accordance 
with depression of the " + " key 17a, or scrolls the 
displayed image on the display screen to the left 
in accordance with depression of the "-" key 17b 

15 (step S43) . 

More specifically, the CPU 36 sends a scrolling 
direction control signal to the signal generator 25 
in accordance with the depressed key. The signal 
generator 25 continuously changes /controls the 1-frame 

20 image data read out from the VRAM 26 in accordance with 

this scrolling direction control signal, thereby making 
the display unit 12 scroll the panorama image. 

While the panorama image is scrolled on the 
display screen, the panorama image mark 12d "P" is kept 

25 displayed on the right upper corner of the display 

screen. If the reproduced/displayed panorama image is 
a portrait image, the CPU 36 scrolls the displayed 
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image on the display screen upward or downward in 
accordance with depression of the "+" key 17a or the 
key 17b. 

The CPU 36 then checks whether the effect key 16 
is depressed (step S44). If the effect key 16 is not 
depressed, the flow returns to step S42. If the CPU 36 
determines that the effect key 16 is depressed, the CPU 
36 determines that reproduction/display of the panorama 
image is to be terminated, and makes the numerical 
value of the page No. data skip to the largest value of 
the page No. data of the respective image data forming 
the reproduced/displayed panorama image (step S45). 
Thereafter, the flow returns to step S33. 

When the mode switch 13 is slid during execution 
of this reproduction display processing to designate a 
shift to a mode other than the reproduction mode, the 
CPU 36 terminates the reproduction display processing. 

The above description relates to the sequence of 
the reproduction display processing executed by the CPU 
36 of the digital camera 1. 

In the above reproduction display processing (see 
FIG. 12), a normal sensed image and a panorama image 
are reproduced/displayed on the display unit 12 of the 
digital camera 1. Obviously, however, if an external 
device such as a TV receiver is connected to the video 
output terminal 18b of the digital camera 1. through a 
video cable, similar reproduction display processing 



WO 99/12341 



PCT/JP98/03851 



40 

can be performed on the display screen of the device. 

Note that the processing shown in FIG. 13 may be 
performed instead of the processing in step S41 in the 
above reproduction display processing (see FIG, 12). 

After the panorama image is stored in the VRAM 26 
in step S40, a central portion (1-frame portion) of the 
panorama image is detected (step S41-1). 

If, for example, the panorama image is composed 
of three sensed images, the second sensed image is 
extracted. If the panorama image is composed of four 
sensed images, halves of the second and third sensed 
images are extracted. 

After the above operation, 1-frame image data of 
the central portion extracted in step S41-1 is 
transferred to the display unit 12 to be reproduced/ 
displayed on the display screen, as shown in FIG. 20C. 
In addition, a displayed portion notification mark 
(also indicating that the displayed image is a panorama 
image) indicating which part of the panorama image is 
currently displayed is displayed on the lower right 
corner of the display screen (step S41-2). 
The flow then advances to step S42. 
The processing in step S43 (scrolling processing) 
in the above reproduction display processing (see 
FIG. 12) will be described next with reference to the 
flow chart of FIG. 14. 

First of all, the CPU 36 checks whether the key 
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depressed in step S42 is the •• + •• key 17a or the ,, - M key 
17b (step SA1) . 

If the CPU 36 determines that the "+" key 17a 
is depressed, the CPU 36 checks whether the panorama 
image data stored in the VRAM 26 is a landscape image 
(step SA2) . 

If the CPU 36 determines that the panorama image 
is a landscape image, the CPU 36 checks whether the 
right end image of the panorama image is being 
displayed on the display unit 12 (step SA3) . If the 
right end image is not displayed, the CPU 36 scrolls 
the displayed image on the display screen to the right 
(step SA4), and the flow shifts to step S44. 

If the CPU 36 determines in step SA3 that the 
right end image is being displayed, i.e., no image . 
data to be displayed on the further right side of the 
display unit 12 is stored in the VRAM 26, the flow 
shifts to step S44 without scrolling the displayed 
image . 

If the CPU 36 determines in step SA2 that the 
image is not a landscape image but a portrait image, 
the CPU 36 checks whether the upper end image of the 
panorama image is being displayed on the display 
unit 12 (step SA5). If the upper end image is not 
displayed, the CPU 36 scrolls the displayed image on 
the display screen upward (step SA6 ) , and the flow 
shifts to step S44. 
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If the CPU 36 determines in step SA5 that the 
upper end image is being displayed, the flow shifts to 
step S44 without scrolling the displayed image. 

If the CPU 36 determines in step SA1 that the 
> key 17b is depressed, the CPU 36 checks whether the 

panorama image data is a landscape image, as in the 
processing in step SA2 (step SA7). 

If the CPU 36 determines that the data is a 
landscape image, the CPU 36 checks whether the left end 
] image of the panorama image (see FIG. 20B) is being 

displayed on the display unit 12 (step SA8). If the 
left end image is not being displayed, the CPU 36 
scrolls the displayed image on the display screen to 
the left (step SA9 ) . The flow then shifts to step S44. 
5 If the CPU 36 determines in step SA8 that the left 

end image is being displayed, the flow shifts to step 
S44 without scrolling the displayed image. 

If the CPU 36 determines in step SA7 that the 
image is not a landscape image but is a portrait image, 
0 the CPU 36 checks whether the lower end image of the 

panorama image is being displayed on the display unit 
12 (step SA10). If the lower end image is not being 
displayed, the CPU 36 scrolls the displayed image on 
the display screen downward (step SA11) . The flow then 
5 shifts to step S44. 

If the CPU 36 determines in step SA10 that the 
lower end image is being displayed, the flow shifts to 
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step S44 without scrolling the displayed image. 

The above description concerns the sequence of 
scrolling processing (the processing in step S43 in 
FIG. 12) executed by the CPU 36 of the digital camera 1. 
5 In the above scrolling processing in FIG. 14, 

while the " + key 17a or the key 17b is depressed, 

scrolling processing is executed. However, control may 
be changed to start scrolling at the instant the '■+" 
key 17a or the key 17b is depressed, and stop it 

10 when a stop key (e.g., the effect key 16) is depressed. 

The above scrolling processing (the processing in 
step S43 in FIG, 12) may be performed by the control 
shown in FIGS. 15 through 17. 

Modifications 1 and 2 of this scrolling processing 
15 will be described below. 

Modification 1 of the scrolling processing, which 
is shown in FIGS. 15 and 16, will be described first. 

In modification 1 of the scrolling processing, 
first of all, the CPU 36 checks whether the key 
20 depressed in step S42 is the " + M key 17a or the key 

17b (step SB1) . 

If the CPU 36 determines that the " + " key 17a 
is depressed, the CPU 36 checks whether the panorama 
image data stored in the CPU 36 is a landscape image 
25 (step SB2 ) . 

If the CPU 36 determines that the data is a 
landscape image, the CPU 36 checks whether the right 
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end image of the panorama image is being displayed on 
the display unit 12 (step SB3 ) . If the right end image 
is not being displayed, the CPU 36 starts scrolling 
the displayed image on the display screen to the right 
5 (step SB4) . 

The CPU 36 then checks whether the effect key 16 
is depressed (step SB5 ) . If the effect key 16 is 
depressed, the CPU 36 stops the rightward scrolling 
performed in step SB4 , The flow then shifts to step 
10 S44 in FIG- 12. 

If the CPU 36 does not detect depression of the 
effect key 16 in step SB5, the flow returns to step SB3 , 
and the CPU 36 keeps executing the rightward scrolling 
in step SB4 until the CPU 36 determines in step SB3 
15 that the right end image is being displayed on the 

display unit 12 or determines in step SB5 that the 
effect key 16 is depressed. 

If. the CPU 36 determines in step SB3 that the 
right end image is being displayed, the CPU 36 starts 
20 scrolling the displayed image on the display screen to 

the left (step SB6) . 

That is, the scrolling direction is reversed. 
Subsequently, the CPU 36 keeps executing the 
leftward scrolling in step SB6 until the CPU 36 
25 determines in step SB7 that the left end image is being 

displayed on the display unit 12 or determines in step 
SB8 that the effect key 16 is depressed. 
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If depression of the effect key 16 is detected in 
step SB8, the leftward scrolling in step SB6 is stopped. 
The flow then shifts to step S44 in FIG. 12. 

It the CPU 36 determines in step SB7 that the left 
5 end image is being displayed, the flow shifts. to step 

SB4 to start scrolling the displayed image on the 
display screen to the right (opposite direction) . 

If the CPU 36 determines in step SB2 that the 
image is not a landscape image but is a portrait image, 
10 the CPU 36 checks whether the upper end image of the 

panorama image is being displayed on the display unit 
12 (step SB9). If the upper end image is not being 
displayed, the CPU 36 starts scrolling the displayed 
image on the display screen upward (step SB10). 
15 Subsequently, the CPU 36 checks whether the effect 

key 16 is depressed (step SB11). If depression of the 
effect key 16 is detected, the CPU 36 stops the upward 
scrolling in step SB10. The flow then shifts to step 
S44 in FIG. 12 . 
20 If depression of the effect key 16 is not 

detected in step SB11, the flow returns to step SB9 . 
Subsequently, the CPU 36 keeps executing the upward 
scrolling in step SB10 until the CPU 36 determines in 
step SB9 that the upper end image is being displayed or 
25 determines in step SB11 that the effect key 16 is 

depressed. 

If the CPU 36 determines in step SB9 that the 
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upper end image is being displayed on the display unit 

12, the CPU 36 starts scrolling the displayed image on 

the display screen downward (step SB12). 

Subsequently, the CPU 36 keeps executing the 
5 downward scrolling in step SB12 until the CPU 36 

determines in step SB13 that the lower end image is 

being displayed or determines in step SB14 that the 

effect key 16 is depressed. 

If depression of the effect key 16 is detected in 
10 step SB14, the CPU 36 stops the scrolling processing 

performed in step SB12 . The flow then shifts to step 

S44 in FIG. 12. 

If the CPU 36 determines in step SB13 that the 
lower end image is being displayed on the display unit 
15 12, the flow shifts to step SB10 to start scrolling the 

displayed image on the display screen upward. 

If the CPU 36 determines in step SB1 that the "-" 
key 17b is depressed, the CPU 36 checks whether the 
panorama image data stored in the VRAM 26 is a 
20 landscape image (step SB15) . 

If the CPU 36 determines that the data is a 
landscape image, the CPU 36 checks whether the left end 
image of the panorama image is being displayed on the 
display unit 12 (step SB16). If the left end image 
25 is not being displayed, the CPU 36 starts scrolling 

the displayed image on the display screen to the left 
(step SB17) . 
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The CPU 36 then checks whether the effect key 16 
is depressed (step SB18) . If depression of the effect 
key 16 is detected, the CPU 36 stops the leftward 
scrolling in step SB17. Thereafter, the flow shifts to 
5 step S44 in FIG. 12. 

If depression of the effect key 16 is not 
detected in step SB18, the flow returns to step SB16 . 
Subsequently, the CPU 36 keeps executing the leftward 
scrolling in step SB17 until the CPU 36 determines in 
10 step SB16 that the left end image is being displayed on 

the display unit 12 or determines in step SB18 that the 
effect key 16 is depressed. 

If the CPU 36 determines in step SB16 that the 
left end image is being displayed on the display screen, 
15 the CPU 36 starts scrolling the displayed image on the 

display screen to the right (step SB19). 

Subsequently, the CPU 36 keeps executing the 
rightward scrolling in step SB21 until the CPU 36 
determines in step SB20 that the right end image is 
20 being displayed on the display unit 12 or determines in 

step SB21 that the effect key 16 is depressed. 

If depression of the effect key 16 is detected in 
step SB21, the CPU 36 stops the rightward scrolling 
performed in step SB19 . The flow then shifts to step 
25 S44 in FIG. 12. 

If the CPU 36 determines in step SB20 that the 
right end image is being displayed on the display unit 
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12, the flow shifts to step SB17 to start scrolling 
the displayed image on the display screen to the left 
(opposite direction) . 

If the CPU 36 determines in step SB15 that the 
image is not a landscape image but is a portrait image, 
the CPU 36 determines whether the lower end image of 
the panorama image is being displayed on the display 
unit 12 (step SB22). If the lower end image is not 
being displayed, the CPU 36 starts scrolling the 
displayed image on the display screen downward (step 
SB23) . 

The I/O port 37 checks whether the effect key 16 
is depressed (step SB24). If depression of the effect 
key 16 is detected, the CPU 36 stops the downward 
scrolling performed in step SB23. The flow then shifts 
to step S44 in FIG. 12. 

If depression of the effect key 16 is not 
detected in step SB24, the flow returns to step SB22. 
Subsequently, the CPU 36 keeps executing the downward 
scrolling performed in step SB23 until the CPU 36 
determines in step SB22 that the lower end image is 
being displayed on the display unit 12 or determines in 
step SB24 that the effect key 16 is depressed. 

If the CPU 36 determines in step SB22 that the 
lower end image is being displayed on the display unit 
12, the CPU 36 starts scrolling the displayed image on 
the display screen upward (step SB25). 
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Subsequently, the CPU 36 keeps executing the 
upward scrolling performed in step SB25 until the CPU 
36 determines in step SB26 that the upper end image is 
being displayed or determines in step SB27 that the 
5 effect key 16 is depressed. 

If detection of the effect key 16 is detected in 
step SB27, the CPU 36 stops the scrolling processing 
performed in step SB25. The flow then shifts to step 
S44 in FIG. 12. 
10 If the CPU 36 determines in step SB26 that the 

upper end image is being displayed on the display unit 
12, the flow shifts to step SB23 to start scrolling the 
displayed image on the display screen downward. 

The above description pertains to the sequence of 
15 modification 1 of the scrolling processing executed by 

the CPU 36 of the digital camera 1. 

In modification 1 of the scrolling processing in 
FIGS . 15 and 16, when the " + " key 17a or the ,, - M key 
17b is depressed, scrolling processing is started; 
20 when the effect key 16 is depressed, the scrolling 

processing is stopped. However, control may be changed 
to continuously execute scrolling processing while the 
" + " key 17a or the key 17b is depressed. 

In the above reproduction display processing 
25 (FIG. 12) and modification 1 (FIGS. 15 and 16) of the 

scrolling processing, the processing of modification 
1 of the scrolling processing is started when the " + " 
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key 17a or the "-" key 17b is depressed in step S42. 
However, control may be changed to automatically start 
scrolling processing of reversing (returning) the 
scrolling direction at the two ends of the panorama 
5 image (the processing in steps SB2 through SB14 or the 

processing in steps SB15 through SB27) upon selection 
of reproduction/display of the panorama image by 
omitting the processing in steps S42 and SBl. 

Modification 2 of the scrolling processing shown 
10 in FIG. 17 will be described next. 

Assume that in modification 2 of the scrolling 
processing, which will be described below, the panorama 
image data displayed in step S41 in FIG. 12 is a 
landscape image (i.e., not a portrait image), for the 
15 sake of descriptive convenience. 

In modification 2 of the scrolling processing, 
first of all, the CPU 36 determines whether the key 
-depressed in step S42 is the • + » key 17a or the key 
17b (step SCI) . 

20 If the CPU 36 determines that the " + '• key 17a is 

depressed, the CPU 36 checks whether the displayed 
image can be scrolled to the right by the amount 
corresponding to the depressing operation, i.e., all 
the image data for 1 frame (1- frame data) required to 

25 display the image even after scrolling can be ensured 
(step SC2) . 

If the CPU 36 determines in step SC2 that the 
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displayed image can be scrolled to the right by the 
amount corresponding to the depressing operation in 
step S42, the CPU 36 scrolls the displayed image to the 
right (step SC3 ) . The flow then shifts to step S44. 
5 If the CPU 36 determines in step SC2 that the 

displayed image cannot be scrolled to the right by the 
amount corresponding to the depressing operation, the 
CPU 36 also checks whether no (hardly any) image data 
can be ensured when the displayed image is scrolled to 
10 the right by the amount corresponding to the depressing 

operation (step SC4). 

If the CPU 36 determines that the right end image 
data can be partially ensured, the CPU 36 joins the 
left side of the left end image (the image portion 
15 indicated by a dashed line 12a in FIG. 20D) to the 

right side of the right end image (the image portion 
indicated by the dashed line 12b in FIG. 20D) of the 
partial right end image of a portion smaller in data 
amount than 1-frame data, thereby generating 1-frame 
20 image data. The CPU 36 then scrolls the displayed 

image on the display unit 12 (step SC5). Thereafter, 
the flow shifts to step S44 . 

Assume that the displayed image is scrolled to 
the right in step SC4 . In this case, if the CPU 36 
25 determines that the image data of the right end cannot 

be ensured 100%, a 1-frame left end image is displayed 
on the display unit 12 (step SC6 ) . The flow then 
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shifts to step S44. 

If the CPU 36 determines in step SCI that the "-" 
key 17b is depressed, the CPU 36 checks if the 
displayed image can be scrolled to the left by the 
5 amount corresponding to the depressing operation, i.e., 

if all data (1-frame image) of one frame required for 
scrolling can be ensured (step SC7). 

If the CPU 36 determines in step SC7 that the 
displayed image can be scrolled to the left by the. 
10 amount corresponding to the depressing operation in 

step S42, the CPU 36 scrolls the image to the right 
(step SC8). The flow then shifts to step S44 . 

If the CPU 36 determines in step SC7 that the 
displayed image cannot be scrolled to the left by the 
15 amount corresponding to the depressing operation, the 

CPU 36 checks whether no image data can be ensured 
when the displayed image is scrolled to the left by 
the amount corresponding to the depressing operation 
( step SC9 ) . 

20 If the CPU 36 determines that the image data of 

the left end can be partially ensured, the CPU 36 joins 
the right side of the right end image (the image 
portion indicated by the dashed line 12b in FIG. 20D) 
to the left side of the partial left end image (the 
25 image portion indicated by the dashed line 12a in 

FIG. 20D) smaller in data amount than 1-frame image 
data, thereby generating 1-frame image data, and 
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displaying it on the display unit 12 (step SC10) . 
The flow then shifts to step S44. 

If the CPU 36 determines in step SC9 that the left 
end image data cannot be ensured 100% if the displayed 
image is scrolled to the left, the CPU 36 displays the 
right end image of the 1-frame image data (step SC11). 
The flow then shifts to step S44 . 

The above description concerns the sequence of 
modification 2 of the scrolling processing executed by 
the CPU 36 of the digital camera 1. 

In modification 2 of the scrolling processing in 
FIG. 17 , while the ,, + " key 17a or the key 17b is 

depressed, scrolling processing is executed. However, 
control may be changed to start scrolling at the 
instant the ,, + M key 17a or the key 17b is depressed, 

and to stop it when a stop key (e.g., the effect key 
16) is depressed. 

In modification 2 of the scrolling processing in 
FIG. 17, the control configuration may be designed such 
that the processing in steps SC4 and SC5 and the 
processing in steps SC9 and SC10 are omitted, i.e., the 
flow immediately shifts to step SC6 (SC11) when NO is 
determined in step SC2 ( SC7 ) . 

In the above reproduction display processing 
(FIG. 12) and modification 2 (FIG. 17) of the scrolling 
processing, when the M + " key 17a or the M -' r key 17b is 
depressed in step S42, the processing of modification 2 
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of the scrolling processing is started. However, 
control may be changed to start scrolling processing 
(the processing in steps SC2 through SC6 or the 
processing in steps SC7 to SC11) of scrolling in a 
5 predetermined direction upon selection of reproduction/ 

display of the panorama image by omitting the 
processing in steps S42 and SCI. 

The above reproduction display processing 
(FIG. 12) may be performed by a control configuration 
10 like the one shown in FIG- 18. 

A modification of this reproduction display 
processing will be described below. 

In the modification of the reproduction display 
processing, the CPU 36 performs initialization 
15 processing such as initialization (step SD1) first, and 

then sets "1" as page No. data in the work memory 34a 
(step SD2) . 

Thereafter, the CPU 36 reads out the value of the 
panorama flag data of the image data corresponding to 

20 the page No. data set in the work memory 34a from the 

flash memory 31 (step SD3). 

The CPU 36 checks whether the read value of the 
panorama flag data is "1" (step SD4 ) . If the value of 
the panorama flag data is not "1", i.e., the value of 

25 the panorama data is "0" , the CPU 36 determines that 

this image data is normal photographed image data. 
The CPU 36 then reads out the image data from the 
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flash memory 31, directs the compression/decompression 
circuit 30 to decompress the image data, and stores it 
in the DRAM 29. The CPU 36 controls the signal 
generator 25 to convert the image data into a video 
signal by, e.g., adding a sync signal to the data and 
output the signal to the display unit 12 through the 
VRAM 26, the D/A converter 27, and the amplifier 28, 
thereby reproducing/displaying the image data on the 
display screen (step SD5) . 

The CPU 36 determines whether a predetermined 
period of time (e.g., two seconds) has elapsed since 
reproduction/display of the image data was started in 
step SD4 (step SD6 ) . 

If the CPU 36 determines that the predetermined 
period of time has elapsed, the CPU 36 increments the 
value of the page No. data set in the work memory 34a 
(step SD7), and the flow returns to step SD3 . 

If the CPU 36 determines in step SD4 that the 
value of the panorama flag data is "1", the CPU 36 
determines that this image data is one of a plurality 
of image data sensed for a panorama image. First of 
all, the CPU 36 reads out the synthesis condition data 
stored in the flash memory 31 in correspondence with 
this image data (step SD8). 

The CPU 36 then seguentially reads out the image 
data forming the panorama image from the flash memory 
31 on the basis of this synthesis condition. If, for 
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example, the synthesis condition data is -3R-1", since 
the joint picture count data is "3" (three image data), 
the CPU 36 sequentially reads out the three image data 
stored in the flash memory 31 to which the consecutive 
5 page No. data are assigned by the above panorama image 

sensing processing (see FIG. 7). The CPU 36 causes the 
compression/decompression circuit 30 to decompress the 
image data and transfers the resultant data to the 
amplifier 28 (step SD9). 
10 After this operation, the CPU 36 sets the joining 

direction and order of the respective image data 
transferred to the DRAM 29 on the basis of the 
synthesis condition data (photographing direction data 
and image sensing order data), and synthesizes the 
15 respective image data to generate panorama image data 

(step SD10) . 

The CPU 36 transfers the generated panorama image 
data to the signal generator 25, and directs it to 
convert the image data into a video signal by adding 
20 a sync signal to the data. The CPU 36 then temporarily 

stores the panorama image data in the VRAM 26 (step 
SD11). 

The CPU 36 then checks whether the panorama image 
data stored in the VRAM 26 is landscape image data 
25 (step SD12). If the CPU 36 determines that the image 

data is landscape image data, the CPU 36 reproduces/ 
displays the left (right) end image (1-fraroe image 
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data) of the panorama image on the display screen first , 
and then continuously scrolls the displayed image to 
the right (left) until the right (left) end image is 
reproduced/displayed (step SD13). 

If the CPU 36 determines in step SD12 that 
the image data is portrait image data, the CPU 36 
reproduces /displays the upper (lower) end image 
(1- frame image data) of the panorama image on the 
display screen first, and then continuously scrolls 
downward (upward) until the lower (upper) end image is 
reproduced/displayed (step SD14). 

When the right (left) end image or the lower 
(upper) end image is reproduced/displayed after 
scrolling in step SD13 or SD14, the CPU 36 changes the 
value of the page No. data set in the work memory 34a 
to the value obtained by incrementing the largest value 
among the page No. data of the respective image data 
constituting the reproduced/displayed panorama image 
(step SD15). Thereafter, the flow returns to step SD3 . 

The above description is directed to the sequence 
of the modification of the reproduction display 
processing executed by the CPU 36 of the digital 
camera 1. 

Control may be changed to perform the processing 
in steps SD12 through SD14 in the modification 
(FIG. 18) of the reproduction display processing 
instead of the processing in step S41 in the 
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reproduction display processing (FIG. 12). That is, 
when reproduction/display of a panorama image is 
selected, the panorama image may be automatically 
scrolled throughout the image. After that, the 
5 displayed image may be scrolled when the M +» key 17a 

or the key 17b is depressed. 

Control may be changed to perform the processing 
in steps SD12 through SD14 in the modification 
(FIG. 18) of the reproduction display processing 
10 instead of the processing in step S43 in the 

reproduction display processing (FIG. 12). That is, a 
panorama image may be automatically scrolled throughout 
the image when the '■ + " key 17a or the key 17b is 

depressed. 

15 In addition, the processing shown in FIG. 19 may 

be performed instead of the processing in step SD13 in 
the modification (see FIG. 18) of the reproduction 
display processing. 

More specifically, if the CPU 36 determines in 
20 step SD12 that the image data is landscape image data, 

the CPU 36 detects the central portion (1-frame 
image data) of the panorama image stored in the VRAM 26 
(step SE1) . 

If, for example, the panorama image is composed of 
25 three photographed images, the second photographed 

image is extracted. If the panorama image is composed 
of four photographed images, halves of the second and 
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third photographed images are extracted. 

After this operation, the CPU 36 transfers the 
1-frame image data of the central portion extracted 
in step SE1 to the display unit 12, and reproduces/ 
displays the image data on the displayed screen, as 
shown in FIG. 20C (step SE2 ) . 

Subsequently, the CPU 36 continuously scrolls the 
displayed image to the left (right) until the. left 
(right) end image is reproduced/displayed (step SE3). 
The CPU 36 then reverses the scrolling direction to 
continuously scroll the displayed image to the right 
(left) until the right (left) end image is reproduced/ 
displayed (step SE4). 

When the right (left) end image is reproduced/ 
displayed, the CPU 36 reverses the scrolling direction 
and continuously scrolls the displayed image to the 
left (right) until the image of the central portion is 
reproduced/displayed (step SE5) . Thereafter, the flow 
shifts to step SD15 . 

Obviously, the processing shown in FIG. 19 can be 
performed instead of the processing in step SD14 in the 
modification (see FIG. 18) of the reproduction display 
processing. 

In addition, control may be modified to 
perform the processing shown in FIG. 19 instead of 
the processing in step S41 in the reproduction 
display processing (FIG. 12). That is, when 
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reproduction/display of a panorama image is selected, 
scrolling is automatically performed by the method 
shown in FIG. 19. Thereafter, when the "+» key 17a or 
the "-" key 17b is depressed, scrolling is performed. 

The communication processing executed by the CPU 
36 of the digital camera 1 will be described next with 
reference to the flow charts of FIGS. 21 and 22. 

When the mode switch 13 is slid to designate the 
communication mode, the CPU 36 reads out the program 
associated with communication processing corresponding 
to the communication form of data communication 
performed between the digital camera 1 and an external 
device from the ROM 33, and starts the processing. 

The communication processing to be described below 
concerns a case wherein the image data stored in the 
flash memory 31 of the digital camera 1 is transferred 
to an external device having an infrared communication 
function by infrared communication (IrDA scheme) using 
the infrared communication unit 38. 

First of all, in steps S51 through S67, the CPU 36 
performs processing similar to the processing in steps 
S31 through S45 in the above reproduction display 
processing (see FIG. 12) so as to sequentially switch/ 
display the normal sensed image data stored in the 
flash memory 31 and the panorama image data generated 
by synthesizing a plurality of image data in accordance 
with depression of the "+" key 17a or the "-" key 17b. 
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When the shutter key 15 is depressed (step S53 or 
S63), the CPU 36 designates the image data (normal 
sensed image data or panorama image data) that is 
reproduced/displayed when the shutter key 15 is 
5 depressed as image data to be transferred to the 

external device (step S68). 

The CPU 36 sets various communication conditions 
such as the transfer rate, pulse width, and modulation 
scheme to transfer the data to the distant external 

10 device, to which infrared communication (IrDA scheme) 

is to be performed, in accordance with a predetermined 
communication protocol (step S69). 

After this operation, the CPU 36 transfers the 
image data (normal sensed image data or panorama image 

15 data generated by image synthesis), which is mapped in 

the DRAM 29 to be reproduced/displayed on the display 
unit 12 and designated as image data to be transferred, 
to the compress ion/ decompress ion circuit 30, and 
directs the compression/decompression circuit 30 to 

20 compress the data. Thereafter, the CPU 36 outputs this 

image data to the infrared communication unit 38, and 
transfers the image data from the infrared communica- 
tion unit 38 to the distant external device by using 
infrared pulses (step S70). 

25 Upon transmitting a transfer end signal to the 

distant external device (step S71), the CPU 36 checks 
whether a reception end signal is received from the 
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distant external device (step S72). If a reception end 
signal is received, the communication processing is 
terminated . 

The above description pertains to the sequence of 
communication processing executed by the CPU 36 of the 
digital camera 1. 

In this communication processing, a plurality of 
image data sensed for a panorama image are synthesized 
into panorama image data, and the panorama image data 
is transferred to the external device. Instead of 
this control, control may be changed to transfer the 
respective images for the panorama image to the 
external device without being synthesized. 

In this communication processing, as shown in 
FIG. 23A, the panorama image data is transferred from 
the digital camera 1 to the external device by infrared 
communication (IrDA scheme). However, the panorama 
image data may be transferred to the external device by 
various radio communication schemes using radio waves 
other than the above infrared communication scheme. 
In addition, the panorama image data may be transferred 
to the external device by the data communication forms 
shown in FIGS- 23B through 2 3D. 

FIGS. 23A through 23D show data communication 
forms between the digital camera 1 and the external 
device . 

FIG. 23A shows a case wherein data communication 
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is performed by infrared communication based on the 
IrDA scheme. FIG. 23B shows a case wherein data 
communication is performed through a communication 
cable (RS-232C type). FIG. 23C shows a case wherein 
data is exchanged through memory cards. FIG. 2 3D shows 
a case wherein data communication is performed through 
a communication line. 

FIG. 2 3B shows a case wherein both the digital 
camera 1 and the external device have I/O ports meeting 
the RS-232C standards , and the digital camera 1 and the 
external device are connected to each other through a 
communication cable (RS-232C type). According to the 
digital camera 1 and the external device connected to 
each other through the communication cable, panorama 
image data is transferred from the digital camera 1 to 
the external device in a serial signal form complying 
with the RS-2 32C standards. 

FIG. 23C shows a case wherein both the digital 
camera 1 and the external device have card slots to 
which memory cards complying with the PCMCIA (Personal 
Computer Memory Card International Association) 
standards, and data is exchanged between the digital 
camera 1 and the external device through memory cards. 
According to the digital camera 1 and the external 
device having these card slots, panorama image data is 
stored in the memory card in the digital camera 1, and 
this memory card is inserted into the card slot of the 
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external device, thereby transferring the panorama 
image data from the digital camera 1 to the external 
device. Obviously, when data transfer is to be 
performed through such a storage medium, the storage 
medium is not limited to the memory card, and other 
storage media, e.g., a semiconductor memory, a magnetic 
storage medium, and an optical storage medium, can be 
used. 

FIG. 23D shows a case wherein both the digital 
camera 1 and the external device have data communica- 
tion functions corresponding to a communication line, 
and the digital camera 1 is connected to the external 
device through a predetermined communication line (e.g., 
a public network or LAN) . According to the digital 
camera 1 and the external device connected to each 
other through this communication line, panorama image 
data is transferred from the digital camera 1 to the 
external device in a signal form corresponding to the 
communication line. 

The present invention has been described in detail 
with reference to the embodiment. Obviously , however , 
the present invention is not limited to the embodiment 
described above, and various modifications can be made 
within the spirit and scope of the invention. 

In the above embodiment, a plurality of image data 
sensed for a panorama image are separately stored in 
the flash memory 31. In reproduction/display or data 
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transfer, the plurality of image data for the panorama 
image are synthesized into panorama image data to be 
reproduced /displayed on the display unit 12 or 
transferred to an external device. Instead of such 
a control configuration, control may be changed to 
synthesize the plurality of sensed image data for the 
panorama image into panorama image data, and store this 
panorama image data in the flash memory 31.. 

In the above embodiment, various control programs 
are stored in the ROM, and image data obtained by 
synthesizing sensed image data and a title image is 
stored in the flash memory. However, storage. media for 
storing these control programs and image data are not 
limited to the ROM and a semiconductor memory such as 
a flash memory. For example, magnetic and optical 
storage media can be used. In addition, this storage 
medium may be detachably mounted in the apparatus body. 

In the above embodiment, panorama image generated 
by synthesizing a plurality of sensed image data is 
reproduced/displayed. However, the present invention 
can be applied to a case wherein panorama image 
generated by cutting the upper and lower portions of 
one sensed image data or the image sensed by an image 
sensing element (or effective pixels) having an aspect 
ratio different from that of the display unit is 
reproduced/displayed . 

In addition, the present invention can be applied 
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to a photographed image reproducing apparatus capable 
of reproducing/displaying photographed image data 
having an aspect ratio different from that of the 
display unit as well as an electronic still camera. 

As is apparent, for example, the present invention 
can be applied to a portable electronic device or 
a personal computer which exhibits an image sensing 
function upon attachment of a PC camera card or the 
like having a CCD camera and complying with the PCMCIA 
standards . 
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CLAIMS 

1. An electronic still camera (1) characterized 
by comprising: 

photographing means (20, 29, 31, 36) for acquiring 
image data having an aspect ratio different from that 
of, an image display unit (12); and 

display control means (36) for displaying the 
image data acquired by said photographing means (20, 29, 
31, 36) on said image display unit (12), 

said display control means (36) further comprising 
scrolling control means (36) for, when the image data 
acquired by said photographing means (20, 29, 31, 36) 
is to be displayed on said image display unit (12), 
causing said image display unit (12) to display partial 
image data of the image data, and also causing said 
image display unit (12) to scroll the image data by 
consecutively changing/controlling the partial image 
data to be displayed by said image display unit (12). 

2. An electronic still camera (1) according to 
claim 1, characterized in that said photographing means 
(20, 29, 31, 36) includes: 

image sensing means (20) for sensing an image of 
an object to be photographed; and 

generating means (29, 31, 36) for generating image 
data having an aspect ratio different from that of said 
image display unit (12) by using image data sensed by 
said image sensing means (20). 
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3. An electronic still camera (1) according to 
claim 2, characterized in that said generating means 
(29, 31, 36) generates the image data by synthesizing 
image data consecutively sensed by said image sensing 
means ( 20 ) . 

4. An electronic still camera (1) according to 
claim 3, characterized in that said scrolling control 
means (36) causes said image display unit (12) to 
display image data of the image data which corresponds 
to one frame of said image display unit (12), and also 
causes said image display unit (12) to scroll the image 
data by consecutively changing/controlling the 1-frame 
image data to be displayed by said image display 

unit (12). 

5. An electronic still camera (1) according to 
claim 1, characterized in that 

said photographing means (20, 29, 31, 36) further 
comprises means for acquiring image data having an 
aspect ratio substantially equal to that of said image 
display unit ( 12 ) , and 

said display control means (36) further comprises 
means for causing said image display unit (12) to 
display image data having an aspect ratio substantially 
equal to that of said image display unit (12). 

6. An electronic still camera (1) according to 
claim 5, characterized in that said display control 
means (36) further comprises means for, when said image 
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display unit (12) is to display image data having an 
aspect ratio different from that of said image display 
unit (12), performing notification display (12d) at the 
same time. 

7. An electronic still camera (1) according to 
claim- 6, characterized in that the notification display 
(12d) is performed to indicate which part of the image 
data is displayed by said image display unit (12). 

8. An electronic still camera (1) according to 
claim 1, characterized in that 

said camera comprises scrolling designation means 
(17a f 17b) for designating scrolling of the image data 
in said image display unit (12) , and 

said scrolling control means (36) for causing said 
image display unit (12) to scroll the image data by 
consecutively changing/controlling the partial image 
data to be displayed by the image display unit (12) in 
accordance with an instruction from said scrolling 
designation means (17a, 17b). 

9. An electronic still camera (1) according to 
claim 1, characterized in that said scrolling control 
means (36) includes means for reversing a scrolling 
direction after partial image data of an end of the 
image data is displayed by said image display unit (12). 

10. An electronic still camera (-1) according to 
claim 1, characterized in that said scrolling control 
means (36) includes means for, after partial image data 
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of one end of the image data is displayed by said image 
display unit (12) f continuing scrolling by causing said 
image display unit (12) to display partial image data 
of the other end of the image data. 

11. An electronic still camera (1) according to 
claim 10 , characterized in that said scrolling control 
means (36) includes means for, after partial image data 
of one end of the image data is displayed by said image 
display unit (12), synthesizing the partial image data 
of one end and partial image data of the other end of 
the image data, and causing said image display unit 

(12) to display the synthesized image data, thereby 

continuing continuous scrolling. 

12. An electronic still camera (1) according to 
claim 1, characterized in that said scrolling control 
means (36) for, when the image data acquired by said 
photographing means (20, 29, 31, 36) is to be displayed 
by said image display unit (12), causing said image 
display unit (12) to display partial image data of 

an end of the image data or partial image data of 
a central portion of the image data first. 

13. An electronic still camera (1) according to 
claim 1, characterized in that 

said camera comprises selection means (17a, 17b) 
for selecting desired image data from a plurality of 
image data acquired by said photographing means (20, 29 
31, 36), and 
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said scrolling control means (36) starts 
scrolling the image data selected by said selection 
means ( 17a, 17b) . 

14. An electronic still camera (1) according to 
claim 13, characterized in that said scrolling control 
means (36) stops scrolling after causing said image 
display unit (12) to scroll the image data from partial 
image data of one end of the selected image data to 
partial image data of the other end of the image data 
by consecutively changing/controlling the partial image 
data to be displayed by said image display unit (12). 

15. An electronic still camera (1) according to 
claim l f characterized in that 

said camera comprises scrolling designation means 
(17a, 17b) for designating scrolling of the image data 
in said image display unit (12), and 

said scrolling control means (36) stops scrolling 
after causing said image display unit (12) to scroll 
the image data from partial image data of one end of 
the image data to partial image data of the other end 
of the image data by consecutively changing/controlling 
the partial image data to be displayed by said image 
display unit (12) in accordance with an instruction 
from said scrolling designation means (17a, 17b). 

16. An electronic still camera (1) according to 
claim 1, characterized in that 

said camera comprises selection control means (36) 
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for sequentially switching/selecting one image data 
of a plurality of image data acquired by said 
photographing means (20, 29, 31, 36), 

said scrolling control means (36) stops scrolling 
after causing said image display unit (12) to scroll 
the image data from partial image data of one end of 
the image data selected by said selection control means 
(36) to partial image data of the other end of the 
image data by consecutively changing/controlling the 
partial image data to be displayed by said image 
display unit (12), and 

said selection control means (36) selects the 
other image data after the scrolling is stopped. 

17. An electronic still camera (1) according to 
claim 5, characterized in that 

said camera comprises selection means (17, 17b, 
36) for selecting one image data of a plurality of 
image data acquired by said photographing means (20, 29, 
31, 36), and 

discrimination means (36) for discriminating 
whether the image data selected by said selection means 
(17a, 17b, 36) is image data having an aspect ratio 
different from that of said image display unit (12), 
and 

said scrolling control means (36) starts scrolling 
the image data when said discrimination means (36) 
discriminates that the selected image data is image 
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data having an aspect ratio different from that of said 
image display unit (12). 

18. An electronic still camera (1) according to 
claim 1, characterized in that said photographing means 
(19 f 29, 31, 36) acquires landscape image data and 
portrait image data each having an aspect ratio 
different from that of said image display unit (12). 

19. An electronic still camera (1) according to 
claim 18, characterized in that 

said camera comprises selection means (17, 17b, 
36) for selecting one image data of a plurality of 
image data acquired by said photographing means (20, 29, 
31, 36), and 

discrimination means (36) for discriminating 
whether the image data selected by said selection means 
(17a, 17b, 36) is landscape image data or portrait — 
image data, and 

said scrolling control means (36) starts scrolling 
in a horizontal direction when said discrimination 
means discriminates that the image data is landscape 
image data, and starts scrolling in a vertical 
direction when said discrimination means (36) discrimi- 
nates that the image data is portrait image data. 

20. An electronic still camera (1) according to 
claim 18, characterized in that 

said camera comprises scrolling designation means 
(17a, 17b) for designating scrolling of the image data 
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in said image display unit (12), and 

discrimination means (36) for discriminating 
whether image data for which scrolling is designated by 
said scrolling designating means (17a, 17b) is 
5 landscape image data or portrait image data, and 

said scrolling control means (36) scrolls in a 
horizontal direction in accordance with an instruction 
from said scrolling designation means (17a f 17b) when 
said discrimination means (36) discriminates that the 
10 image data is landscape image data, and scrolls in a 

vertical direction in accordance with an instruction 
from said scrolling designation means (17a, 17b) when 
said discrimination means discriminates that the image 
data is portrait image data. 
15 21. An image reproducing method characterized by 

comprising the steps of: 

acquiring image data having an aspect ratio 
different from that of an image display unit; 

displaying partial image data of the acquired 
20 image data by using said entire image display unit when 

said image display unit is caused to display the image 
data; and 

causing said image display unit to scroll the 
image data by consecutively changing/controlling the 
25 partial image data to be displayed by said image 

display unit. 
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